Functional constipation is a disorder of the bowel that presents as persistently difficult, infrequent, or seemingly incomplete defecation. It is a common medical complaint frequently addressed by primary care physicians, gastroenterologists, and colorectal surgeons. It has an estimated prevalence of 16% for all adults worldwide and 33.5% in adults aged 60 to 101 years.
Functional constipation is a disorder of the bowel that presents as persistently difficult, infrequent, or seemingly incomplete defecation. It is a common medical complaint frequently addressed by primary care physicians, gastroenterologists, and colorectal surgeons. It has an estimated prevalence of 16% for all adults worldwide and 33.5% in adults aged 60 to 101 years.
1,2 Because of its high prevalence, constipation accounts for a substantial use of health care resources, including over 2 million outpatient physician visits in the United States alone. 3 Furthermore, constipation is associated with higher psychological stress and decreased quality of life.
4
Defecation is a complex process involving synchronization of several elements including motility of the gastrointestinal tract, anorectal sensation, contraction of the rectum, coordination of pelvic floor musculature, and relaxation of the anal sphincter mechanism. Constipation, defined according to the Rome III criteria (►Table 1), 5 results from an impairment in this process of defecation that can be attributed to slow colonic transit or outlet delay. It is important to note, however, that constipation can result from a combination of these etiologies and both categories should be considered during evaluation of a patient with constipation. Obstructed defecation is a subtype of functional constipation characterized by the inability to propagate stool out of the rectum. It occurs in approximately 7% of the adult population and often in concert with other causes of constipation. 6, 7 Due to its complex nature, it is necessary to utilize multiple modalities in the diagnosis of obstructed defecation.
Keywords
► obstructed defecation ► functional constipation ► diagnosis ► diagnostics ► digital rectal examination ► proctoscopy ► colonic transit time ► anorectal manometry ► rectal balloon expulsion ► defecography ► electromyography ► ultrasound
Abstract
Obstructed defecation is a complex disorder that results in impaired propagation of stool from the rectum. It is one of the major subtypes of functional constipation and can be secondary to either functional or anatomic etiologies. Patients with obstructed defecation typically present with symptoms of abdominal discomfort, a sensation of incomplete evacuation and rectal obstruction, passage of hard stools, the need for rectal or vaginal digitation, excessive straining, and reduced stool frequency. Evaluation of obstructed defecation is multimodal, starting with a thorough history and physical examination with focus on the abdominal, perineal, and rectal examination. Additional modalities to elicit the diagnosis of obstructed defecation include proctoscopy, colonic transit time studies, anorectal manometry, a rectal balloon expulsion test, defecography, electromyography, and ultrasound. The results from these studies should be taken in the context of each patient's clinical situation, as there is no single criterion standard for the diagnosis of obstructed defecation. Surgery is typically a last resort for these patients and the majority of patients will have good symptomatic management with diet and lifestyle changes. Patients who are found to have functional mechanisms behind their obstructed defecation also benefit from pelvic floor exercises and biofeedback therapy.
To understand how best to evaluate an obstructed defecation patient using the appropriate tests, we must first appreciate the many causes of the disorder. Outlet delay and the failure to propagate stool can be due to several pathophysiologies. First, decreased rectal filling sensation can lead to impaired expulsion of stool. Decreased rectal sensation is a common finding in patients with obstructed defecation and is associated with or a result of a megarectum. 8, 9 Second, functional outlet obstruction may result from abnormal coordination of the muscles involved in defecation (dyssynergia). The two main functional abnormalities are loss of the rectoanal inhibitory reflex (RAIR) and diminished relaxation of the pelvic floor. Third, mechanical outlet obstruction from anatomic abnormalities such as rectal intussusception and prolapse, enterocele, rectocele, and rectal prolapse can lead to difficulties in evacuation of stool. Additionally, descending perineum syndrome can lead to diminished force generation during elimination of stool. Broadly, all these etiologies can be categorized into either mechanical (anatomic) or functional (physiologic) disorders (►Table 2). Typically, the mechanical disorders are associated with an anatomic abnormality that can be appreciated on physical examination and radiographic imaging. Alternatively, the functional disorders require additional testing focused on assessing coordination of the muscles of defecation. However, it is important to keep in mind that these etiologies are not mutually exclusive.
Due to the complex nature of obstructed defecation, distinguishing obstructed defecation from the numerous other etiologies of constipation is best done using a multimodal approach. No single test is capable of definitively diagnosing constipation secondary to obstructed defecation, and all results should be considered within the context of the individual patient's symptoms.
Clinical Presentation and Patient History
Evaluation of a patient with slow colonic transit and possible obstructed defecation should begin with a thorough history. Patients will often present to the physician's office with complaints of abdominal discomfort associated with altered bowel habits that are consistent with constipation. They may describe the sensation of incomplete evacuation and rectal obstruction, passage of hard stools, the need for rectal or vaginal digitation, excessive straining, and reduced stool frequency. It is necessary to clarify specific symptoms and severity of constipation due to the subjective nature of the complaint. It is important to also determine duration of the symptoms and any previously attempted treatments for relief of constipation such as stool softeners, laxatives, and fiber supplementation. A full medical history including medications, other medical conditions, obstetric history, and surgical history are the essential components of clinical evaluation, as they may reveal potential explanations for the patient's constipation.
Physical Examination
Physical examination is essential in the diagnosis of obstructed constipation. The abdomen should be carefully evaluated making note of abnormal stool burden in the left quadrant, abdominal distention, and any obvious masses present throughout the abdomen. The examination should be completed in the supine and lithotomy or left lateral position to assure adequate visualization of the abdomen and perineum. The perineum should be inspected for any obvious protrusion of rectal mucosa, surgical scars, masses, or other associated abnormalities.
A digital rectal examination (DRE) is essential and most comfortably completed in the dorsal lithotomy or left lateral position. The essential components of the DRE include inspection of the anus and surrounding tissue, testing of perineal sensation and the anocutaneous reflex with a cotton tip applicator, digital palpation, and maneuvers to assess anorectal function (digital palpation, resting tone assessment and squeeze, and the pushing and bearing maneuver).
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While the patient is straining, the bulging of the posterior wall of the vagina can often be palpated. Rectoceles can often be diagnosed using this maneuver, while enteroceles and sigmoidoceles may be difficult to ascertain 11 as they are often difficult to distinguish from rectocele or vaginal vault prolapse. 12 If there is concern for rectal prolapse or intussusception and prolapse of the rectum is not visualized on the examination table, the patient may be asked to attempt Evaluation of Obstructed Defecation Fabrizio et al. 47
defecation in the restroom or in the upright position. Privacy can often be found to be helpful. While an intussusception may be diagnosed during DRE, it is noted only to be apparent and accurately diagnosed in only up to 42% of patients.
11,13

Specialized Investigations
If a conclusive diagnosis cannot be obtained following a thorough history and physical examination, additional examinations can be performed to further work up a patient with possible obstructed defecation. These examinations aim to address either mechanical or functional etiologies of the disorder.
Proctoscopy
Proctoscopic examination should be performed on a majority of patients unless there are significant contraindications, for example, severe pain. The proctoscopic examination may reveal anal fissures and hemorrhoid prolapse of the rectal mucosa associated with intussusception or rectal prolapse, or several other anal lesions. Many patients with occult rectal prolapse may have hyperemia and edema seen in the anterior rectal wall, colitis cystica profunda, or a solitary rectal ulcer.
14 This was noted to be seen in up to 49% of patients. 13 Solitary rectal ulcers are characterized by blood and mucus associated with chronic straining, with an area of erythema and ulceration at the time of proctoscopy.
15
Colonic Transit Time
In patients with constipation, obstructed defecation must be distinguished from slow colonic transit constipation. Colonic transit studies are a means of objectively documenting colonic motility and thus distinguish the two etiologies. However, it must be noted that colonic inertia exists concomitantly with obstructed defecation in 15 to 20% of cases.
16
Sitzmark Study
First described in 1969 by Hinton et al, the Sitzmark test is still widely used today for the workup of functional constipation. 17 Prior to undergoing the test, the patient must refrain from taking all laxatives, enemas, suppositories, and stimulants. The patient ingests a gelatin capsule containing 24 radiopaque polyvinyl chloride markers. Following ingestion, a radiograph is taken on postingestion day 5 to determine motility.
In patients with normal colonic motility, 80% of the markers have been expelled from the colon. Retention of five or more markers is determined to be a positive study. If the markers are scattered throughout the colon, the study is consistent with slow transit constipation or colonic inertia (►Fig. 1).
However, accumulation of markers in the rectosigmoid instead points to an etiology of functional outlet obstruction. 18 This test has been shown to be reproducible in 70% of the patients being evaluated for constipation.
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Nuclear Scintigraphic Defecography
Another modality available to study colonic transit is radionucleotide scanning or scintigraphy. Radionuclide scintigraphy is a noninvasive nuclear medicine test that provides information on regional as well as overall colonic transit motility, using the radionuclide 111-diethylenetriamine pentaacetic acid ( 111 In-DTPA). When the study was first introduced in the 1980s, the 111 In-DTPA was introduced into the cecum antegrade by placing a tube orally to intubate the cecum or retrograde via a tube placed during colonoscopy. 20 Now, the ability to use radiolabeled elements in oral preparations has made the test simpler to utilize. After ingestion of the radionuclide, the patient is placed under a gamma probe and colonic motility is analyzed by scintigraphic scans of the patient at 24 and 48 hours. It is also possible to combine the colonic motility study with a technetium-99 (Tc 99 ) scan to obtain motility studies of the stomach and small bowel in addition to the colon. This is known as whole-gut transit scintigraphy. This allows the clinician to rule out diffuse gastrointestinal dysmotility as a cause of a patient's slow transit constipation.
21 
Wireless Motility Capsule
A wireless motility capsule can also be used to measure colon transit. 22 The colon transit time is measured from the time from entry of the capsule in to the cecum, determined by a sudden drop in pH, to the time the capsule passes out of the colon, determined by a sudden drop in temperature accompanied by a loss of pressure recording. In a multicenter study of constipated patients that compared the wireless motility capsule to radiopaque markers, overall agreement in classifying patients as having either slow or normal colon transit was 87%.
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Anorectal Manometry
Anorectal manometry can be very useful in the diagnosis of obstructed defecation. It measures anal sphincter muscle tone and the anorectal sensory response to different stimuli. Manometry is used to evaluate anal resting pressure, squeeze pressure, length of the high-pressure zone (HPZ), compliance of the rectum, the RAIR, and the ability of the internal and external anal sphincter to relax with straining.
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When traditional manometry is performed, a station pullthrough maneuver is used to measure pressures at several levels in the anal canal. The patient is placed in the left lateral decubitus position or lithotomy and the manometry catheter is introduced into the rectum. It is then pulled back through the anal canal with measurements taken at intervals to determine the HPZ, and subsequently, the rest, squeeze, and push pressures of the anal sphincter in the HPZ (►Fig. 2). Normal ranges differ by age and gender and patients should be compared with matched normal individuals. 24 As a general rule, all manometric amplitudes decrease with age.
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Development of high-resolution catheters using closely spaced solid-state sensors to simultaneously measure circumferential pressures in the rectum and anal canal have obviated the need to perform a station pull-through maneuver. 26, 27 These high-definition catheters provide greater definition of sphincter morphology and defects, and provide better resolution compared with the traditional systems.
28
However, only the highest pressure recorded by the catheter at any instant is used to calculate the average or maximum resting or squeeze pressure, which is why normal values are higher than for traditional systems. 27 Anal pressures measured by high-resolution manometry have been significantly correlated with traditional manometry.
29
Anal sphincter pressures can be monitored during distention of the rectum with a rectal balloon. This simulates distention of the rectum by feces. 30 In normal individuals, this distention of the rectum causes the internal anal sphincter to relax. The amplitude and duration of relaxation is proportional to the amount of rectal distention. 31 If a clinician is unable to illicit a RAIR with the initial attempt, a larger volume of air should be used to distend the rectum before registering the RAIR as missing. 21 In Hirschsprung disease, the RAIR is absent on manometry (►Fig. 3). Patients with constipation have an impaired RAIR in comparison with healthy subjects, requiring higher volumes of distention to achieve 50% relaxation.
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Abnormal findings on anorectal manometry suggestive of obstructed defecation include inadequate pushing force, paradoxical increase in anal sphincter pressure, and an absent or incomplete sphincter relaxation. Paradoxic anal sphincter contraction (►Fig. 4) is defined as an increase in sphincter pressure greater than 40 mm Hg during simulated defecation. 33 Normal propulsive force is defined as a rise in the intrarectal pressure of greater than or equal to 40 mm Hg during simulated defecation. The Rao classification of dyssynergic defecation utilizes these abnormal anorectal manometry findings to distinguish different types of dyssynergia 34 (►Table 3).
The diagnostic agreement between anorectal high-resolution anorectal manometry and magnetic resonance (MR) defecography is high and pressure measurements accurately identify rectoanal dyssynergia and intra-anal outlet obstruction by structural pathology as causes of obstructed defecation. 33 However, recent studies have begun to question the utility of anorectal manometry in the diagnosis of dyssynergic defecation.
35,36
Rectal Balloon Expulsion Test
The balloon expulsion test is another modality that can be used to assess rectoanal coordination and can be performed in conjunction with manometry. The test was first described by Barnes in the 1980s. 37 A balloon is placed into the rectum and expanded with air or water to 50 cm 3 . The patient is then asked to evacuate the balloon. Normal subjects with a normal RAIR are able to expel the balloon in a median of 50 seconds. 38 Failure to expel the balloon after five attempts is suggestive of an outlet obstruction and should trigger further anorectal testing (i.e., cinedefecography). A simplified balloon expulsion test was described by Beck in 1992. 40 In this study, a latex balloon attached to a 60-cm 3 catheter-tipped syringe with hemorrhoid rubber bands is inserted into the patient's rectum. The syringe is used to inflate the balloon and subsequently removed from the rectum. The hemorrhoid rubber bands seal the balloon upon removal of the catheter-tipped syringe. The patient attempts to pass the balloon on a commode, allowing for a more physiologic position, which more closely mimics normal evacuation. Again, failure to pass the balloon suggests outlet obstruction and merits additional evaluation.
Electromyography
Electromyography (EMG) is a technique that can be used to evaluate anal sphincter and pelvic floor musculature by measuring the motor unit action potentials (MUAP) of the muscles. 41 EMG tracings measure the duration, amplitude, and recruitment of motor units during voluntary squeeze and push maneuvers, providing helpful information to complement other anorectal tests performed (►Fig. 5). At rest, the muscles of the external anal sphincter are continuously and spontaneously active with the activity normally increasing during voluntary contraction and decreasing during straining. Evaluation of Obstructed Defecation Fabrizio et al. 51
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EMG can be performed using needle or wire EMG (invasive EMG), skin electrode EMG (surface noninvasive EMG), or using EMG-equipped anal plugs. The surface EMG method has been shown to be equivalent to the concentric needle technique 44 and carries a good negative predictive value (NPV, 91%) to rule out paradoxical puborectalis contraction (PPC).
45,46
PPC is registered as a failure to relax the puborectalis muscle at attempted defecation and can be diagnosed on EMG when MUAP recordings from the puborectalis fail to decrease during attempted evacuation. 21 However, positive predictive value (PPV) is low with EMG (31%) and an EMG test suggestive of PPC should trigger further definitive testing with cinedefecography.
45
Defecography/Dynamic MRI Defecography Defecography, or fluoroscopic evacuation proctography, is now a well-established technique utilized to evaluate the dynamics of rectal emptying. It provides physiologic evaluation of evacuation of the patient under radiographic guidance. However, because of the sheer physiologic nature of the technique, evaluation is tantamount on the voluntary control of the pelvic floor and passive emptying of the rectum from the patient's point of view. 15 Studies are best completed with the rectum empty.
A normal defecogram is measured in three stages: rest, evacuation, and recovery. In the resting phase, given normal sphincter function, the anal canal should be closed. The anorectal junction (ARJ) and anorectal angle (ARA) are measured during this phase. Evacuation is characterized by an initiation of pelvic floor descent, which begins defecation. This is characterized by the descent of the ARJ from rest to opening of the anal canal, which occurs normally within seconds. When the canal is empty, it empties quickly and normally is complete within 30 seconds. Evaluation of anatomic and mechanical abnormalities is done following significant straining. Following evacuation, recovery occurs and is characterized by the return of tone to the internal sphincter and levator ani. The anal canal closes, the ARA becomes more acute, and the pelvic floor and ARJ elevate to their resting position (►Fig. 6).
In addition to normal defecation, pathology can also be seen which can contribute to obstructed defecation. During evacuation, an anterior bulge can be noted in the rectal wall measured from the anterior aspect of the distal rectum (the tip of the rectocele) to the anterior wall of the anal canal. 47 In normal individuals, this is generally less than 2 cm. An anterior bulge depth often greater than 3 cm characterizes rectoceles. Intussusceptions are characterized by an infolding of the rectal wall that begins 6 to 8 cm from the anal margin. 15, 48 On imaging, a circular infolding of the rectal wall that narrows the lumen can be appreciated (►Fig. 7). The intussusception is noted on both the lateral and anteroposterior views to expand the anal canal. 15 The extension of this into the anal canal is usually considered abnormal. Roos et al characterize intussusceptions that remain in the rectum (intrarectal), those that extend into the anal canal, and finally those that pass the external sphincter resulting in an external prolapse.
49
Dynamic MRI is an emerging alternative to fluoroscopic evacuation proctography. In addition to its lack of radiation exposure, it provides a dynamic and three-dimensional reconstruction of images outlining the detailed anatomy of the pelvic floor.
50 MR defecography is especially useful in distinguishing small bowel and intraperitoneal contents. In the detection of enteroceles, this contrast is useful in distinguishing small bowel contents in the posterior superior portion of the rectovaginal or rectovesical region. 49 MRI is able to show the posterior compartment in great detail helping elucidate contents and making sigmoidoceles and rectoceles more distinct for identification.
Ultrasound
Traditional vaginal ultrasound can serve as an alternative to defecography/dynamic MRI. Rectocele is characterized by a semicircumferential anterior hypoechoic region between the rectum and the vagina during straining or an endoanal bulk of mixed echogenicity due to a concomitant rectal internal mucosal prolapse. Enteroceles are characterized by an oval of hypoechoic material surrounded by an hyperechoic layer representing the intestinal wall between the anorectum and the vagina, best seen while straining. 51 Halligan et al found vaginal ultrasound to be 100% sensitive and 82% specific in identifying enteroceles, with a 75% PPV and 100% NPV.
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Vaginal ultrasound was found to be 7% sensitive and 67% specific for rectoceles.
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Dynamic translabial ultrasound (DTUS) has been shown to identify etiologies of obstructed constipation. On DTUS, a rectocele is defined as a discontinuity in the anterior anorectal muscularis that results in a herniation of rectal contents into the vaginal wall by at least a depth of 10 mm. Intussusception is detected as a hyperechoic mass correlating to a full-thickness invagination of the rectal wall into the anal canal during forceful straining. DTUS was found to have a PPV of 82% for rectocele and 88% for intussusception/rectal prolapse.
53
On endorectal/anal ultrasound, intussusception appears as a double concentric hypoechoic ring found 5 to 7 cm from the anal verge. Although anal ultrasound is used for evaluation of the anal canal, due to its static nature of a dynamic process it is of limited use in the evaluation of obstructed defecation. 54 It can be beneficial, however, in identifying the often-present, abnormally thick internal anal sphincter associated with intussusception in patients with solitary rectal ulcer syndrome (SURS). 55 Finally, endorectal/anal ultrasound has great benefit in visualizing malignant lesions in the rectum and anus that may be contributing to obstructed constipation.
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Psychological Examination
Psychological factors are known to play a role in the development of functional gastrointestinal disorders (FGIDs), including constipation. [57] [58] [59] Thus, a psychological examination is useful in diagnosing constipation and psychological factors should not be ignored. Patients suffering from PPC may have an underlying psychological component and may benefit from biofeedback sessions aimed at training them to relax their pelvic floor during defecation. There is a significantly high degree of psychiatric ailments in patients with negative findings on defecation proctography who should be appropriately screened for a history of sexual abuse and symptoms of psychosocial distress. 60 Treatment of these psychological conditions has shown improvement in the quality of life of patients with refractory FGIDs.
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Medical versus Surgical Therapy
As with many patients with constipation, patients with obstructed defecation often have significant clinical improvement with dietary and lifestyle changes. Current recommendations include fiber supplementation to 30 g/ day and 1 to 2 L of fluid intake per day. Use of laxatives can also elicit improvement in constipation symptoms. However, long-term use is controversial and may result in degradation of the myenteric plexus. 62, 63 Additionally, treatment of metabolic abnormalities such as hypokalemia, hypomagnesemia, hypocalcemia, and hyperglycemia can also improve symptoms.
Patients found on evaluation to have abnormal coordination of the muscles involved in defecation, such as PPC or a loss of the RAIR, often benefit from various treatments. Pelvic floor exercises and biofeedback have been shown to be helpful with success ranging between 30 and 90%. 17 However, benefits may degrade over time and require retreatment with biofeedback in the future. Sacral nerve stimulation has also been used to treat constipation. However, the response to treatment is inconsistent.
64
Surgical therapy is typically considered only after nonsurgical options have failed and following thorough workup. It can be used for the management of enterocele, rectocele, intussusception, but may also be indicated in patients with refractory constipation.
Conclusion
Due to its complex and multifactorial nature, the diagnosis of obstructed defecation often requires a multimodal analysis that includes both functional and anatomic investigations. Patients with obstructed defecation typically present with symptoms of abdominal discomfort, a sensation of incomplete evacuation and rectal obstruction, passage of hard stools, the need for rectal or vaginal digitation, excessive straining, and reduced stool frequency. Evaluation of obstructed defecation should involve a combination of modalities, starting with a thorough history and physical examination with focus on the abdominal, perineal, and rectal examination. Additional modalities that should be used in the diagnosis of obstructed defecation include proctoscopy, colonic transit time studies, anorectal manometry, a rectal balloon expulsion test, defecography, electromyography, and ultrasound. Unfortunately, at this time, there is limited agreement between the tests used to diagnose obstructed defecation and there is no single criterion standard for diagnosis. 28 Therefore, it is essential to examine the results of each study in the context of each patient's complaints. Management of a patient's obstructed defecation is often dependent on its etiology. Surgery is typically used as a last resort.
